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DEVICE FCR THE SELF-TUNING OF SERVO-SYSTEM CIRCUITS

B. V. Novcselov, G. A. Balabolov and A. A. Kobzev, inventors

This inventicon relates tc ccmputer and autcmatic squipment compo-
nents and may te employed in autcmated systems for regulation and
control.

Existing devices for the self-tuning of servo-system 2ircuits in-

corporate hizn- and low-frequency filters, scalers and comparaters

{adders..
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3ut automazad regulation and contrcl systems |
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my aveiomati-
r

cheskogec regulircvaniya § upravieniva] {recguently reguire 2hanges in

certain parameters depending upon the relationship between the ampli-
tude of the effective ocutput signal and the frequency c¢f the inter-
Terence superimposed upon it.

Existing circuits cannot provide these changes.

The servo-system circuit self-tuning device proposed here is dis-
vinguished by the fact that it additionally incorporates 2 series-
connected power amplifier and stepping relay, one output of which is
connected to -he input of the regulated circuit, the other hard-wired
to one of the adder (comparator) inputs. Additionaliy ccnnected be-
tween the lcw-frequency filter and one of the scaiers {3 an amplitude
measurement and storage circuit and between the nigh-freguency rfilter
and the other 3caler a frequency-measuring circuit. I- also has a
timing oscillator, the output of which is connected with one of the
power-amplifier inputs.




The purpose of the invention is to determine the algebraic differ-
ence between the amplitude of the effective low-frequency harmonic
signal in a preceding half-period with both constant and variable
amplitude and frequency and the frequency of the high-frequency har-
monic interference superimposed upcn it and modify in this function
one parameter or another of the device correcting the system.

This purpose is accomplished by identification of the amplitude
of the effective signal, determination of the frequency of the inter-
ference, comparison of these signals on the adder and then activation
of the control device, which then varies its output value in proportion

to the signal from the adder output.

The device proposed here helps correct a regulation and control
system and, accordingly, substantially improves the quality of regu-
lation with an input signal with interference.

Figure 1 is a btlock diagram of the device; Figures 2 and 3 are
schematic diagrams of its circuitry.

The input of the low-frequency filter 1 and that of the high-
frequency filter 2 are connected with botn one another and the output
of the device. The output of the low-frequency filter 1 is connected
to the input of the amplitude measuring and stcrage circuit 3, the
cutput of the high-freguency rfilter 2 with zne frequency-measuring
circuit 4. The cutput of the amplitude measuring and stcrage circuit
3 is connected to scaler 5, the output of frequency-measuring circuit
4 with scaler 6. Scalers 5 and 6 are connected with adder 7, the
output of which is connected to relay amplifier 8. The output of
amplifier 8 is connected to power amplifier 9, which is connected
With the timing oscillator 10. The output of power amplifier 9 is
connected to stepping relay 11. The sliding and nonsliding contacts
of stepping relay 11 are connected to regulated circuit 12. Between
stepping relay 11 and adder 7 there is follow-up direct feedback.

Low=frequency filter 1 is built around capacitor C1. Amplitude

measuring and storage circuit 3 incorporates transistors T1 and 72;
| resistors R1, R2, R3, Rs, R9, R12, R4, R15, R17 and R21; capacitors
C2-C5; diodes D1~D4 and relays P1-P5. High-frequency filter 2 is

. huilt around transformer Tr1; resistors R26 and R28 and capacitcrs
C6 and C7.
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Frequency-measuring circuit 4 incorporates transistors T3, T4 and
T7; resistors R30-R32, R34-R37, RU4O and RU1, capacitors C10 and C11
and relay P7T.

Adder 7 is built around tube L1, resistors R4-R6, R10, R11, R13,
R1¢, R18-R20 and R22-R25 and relay amplifier 8, which consists of
relay P9 and sliiing contact 3Sh1 of stepping relay 11.

Timing oscillator 10 is built around transistors T5 and T6, re-
sistors R27, R29 and R33; capacitors C8 and C9 and relay P8.

Power amplifier 9 consists of transistors T8 and T9, resistors
R38, R39 and R42; diodes D5 and Db6; stepping relay windings 1Sh1 and
2Sh1 and contacts 1P8 and 1P6.

Variable resistor R12 is scaler 5, variable resistor R36 scaler 6.

The device functions as follows.

With the presence of an effective low-frequency input signal and
nigh-fregquency harmonic interference superimposed upcn it, the low-

[

frequency fiiter 1 will nave an ocutput voltage proportional to the
amplitude and frequency of the signal, the high-frequency filter 2
an output voltage proportional to the amplitude and frequency of the
interference. From the output of low=-frequency filter 1 voltage is

supplied t5 tne ¢i2uit 3 measuring and storing the amplitude of the

t4)

affective signal, at the output ¢of which {(grid of the left-hnand haif
cf tube L') there occurs a signal proporticnal to the ampiitude of the
harmonic signal with both constant and variable parameters over the
preceding half-period. The circuit 4 measuring interference frequency
(capacitor C11) generates an cutput signal inversely proportional to
interference frequency.

The output signals from the amplitude measuring and storage 3 and
frequency-measuring 4 circuits are fed to adder 7 {(grid of tube L1).
A signal 1s generated at the adder 7 output proportional to the alge-
braic difference between the amplitude of the effective signal over
the preceding half-period and the frequency of the interference. This
actuates relay P6 and closes its neutral contact to the lef:t or right
depending upon whether the current is passing through winding 1Sh1 or
2Sht of stepping relay 11.

Sliding contact 3Sh1 of relay 11 moves tc side or the other at

the operating frequency of timing oscillator 10, which is introduced




r——

to insure the precise functioning of stepping relay 11. As it moves,
the sliding contact varies the parameters of the regulated circuit
depending upon the relationship between signal amplitude and inter-
ference frequency. The angle of rotation of sliding contact 3Sh1 of
stepping reiay 11 is regulated by the setting of scalers 5 and 6 (re-
sistors R12 and R36).

f ) By rotating through

! et — 5 . .
ﬁ ’ rw a certain angle with a
4
_ r‘“‘;t::] given ratic between ef-
L enronnney

1 1 fective signal and the
? — N —-i 5 l
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interference, the sliding

parameters of the regu-

|
i contact 38h?1 varying the
£
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lated circuit varies the

resistance in the anode

circuit of the right

| T

A - half of tube L1 such that
¢ i the currents in both
r“L—* halves of the tube are

{ - | egqual =znd, accordingly,

Z the current in the
winding of relay P06 is
equal to zero. Reiay P6 with contacts 1P6 switches off pcwer ampli-~
fier 9. The working winding of stepping relay 11, through which up
to this point current has been flowing, is now de-energized and sliding
contact 3Sh1 stops moving. When the ratio between signal and inter-
ference parameters changes, the sliding contact again moves by a cer-
tain angle to one side or the other depending upon the signal/inter-

ference ratio as well as upon the setting of scalers 5 and 6.
2 | ‘ If there is no interference in the signal, there will be no volt-
age at the output of the frequency-measuring circuit. A signal is
generated at the output of the adder proportional to signal amplitude
in the preceding half-period, and the sliding contact of the stepping
relay rotates througn an angle proportional teo this value.

Patent claim: a device permitting the self-tuning of servo-svstem
circuits incorporating high- and low-frequency filters, scalers and
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comparator distinguished by the fact that with a view to expanding its
functional capabilities it additionally incorporates a series-connected
power amplifier and stepping relay, one of the outputs of which is con-
nected to the input of the regulated circuit, the other hard-wired to
che of the inputs of the comparator, the output of which is connected
via an auxiliary relay amplifier with one of the inputs of the power
amplifier, the second input of which is connected to the output of an
additionally incorporated timing oscillator, between the low-frequency
filter and one of the scalers there being added an amplitude measuring ‘
and storage circuit, between the high-frequency filter and the other ;

scaler a frequency-measuring circuit.
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